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10 Title of the Invention : OPTIAL RECORDING MEDIUM 

Translation of Column 1. lines 1 - 11 
[Claim 1] 

A phase transition type information recording medium for use with a 
15 short-wavelength laser, comprising, on a substrate, an optical recording 
layer containing at least Te, wherein an extinction coefficient ka inthe 
amorphous state of the optical recording layer is not more than ^2.5 at a) 
wavelength of 400 to 500 nm. 
[Claim 2] 

20 The phase transition type information recording medium for use 

with a short- wavelength laser according to claim 1, wherein the optical 
recording layer contains hydrogen of not less than 30 ppm and not more 
than 10000 ppm. 
[Claim 3] 

25 An information recording method comprising the step of subjecting 

the phase transition type information recording medium according to 
claim 1 or 2 to mark edge recording by using a short-wavelength laser. 

Translation of Column 1. line 42— Column 2. line 45 
30 [0004] 

[Problems to be solved by the invention] 

A wavelength of a semiconductor laser currently often used in the 

phase changing type recording method is 680 nm. Therefore, the phase 

transition recording media that are put in practical application or being 
35 developed have optical characteristics suitable for the foregoing wavelength. 

In this case, normally, a difference between extinction coefficients in the 



amorphous state and in the crystalline state is great, thereby causing 
reflectances in the amorphous state and in the crystalline state to differ 
significantly from each other. Therefore, an optical contrast necessary for 
recording can be obtained. 
[0005] 

However, in the case where a recording medium suitable for a 
semiconductor laser with a wavelength of 680 nm is used without any 
change as a recording medium for use with a short-wavelength 
semiconductor laser with a wavelength of 400 nm to 500 nm, it is impossible 
to satisfy optical requirements sufficiently In other words, it is impossible 
to satisfy optical characteristics while the recording erasure characteristics 
or stability is ensured at the same time. This is mainly because the 
difference between the extinction coefficients in the amorphous state and in 
the crystalline state decreases. Therefore, an effective technology has been 
desired that can control optical constants (index of refraction, extinction 
coefficient) of an optical recording layer containing at least Te, which has 
been put in practical application as an optical recording layer of a phase 
transition recording medium. 
[0006] 

The present invention has been made in light of the above-described 
situations, and an object of the present invention is to provide a phase 
transition type information recording medium that includes an optical 
recording layer containing at least Te that has excellent optical 
characteristics by controlling optical constants of theJL^foraiation recording 
medium with respect to a wavelength in a range of 400 nm/to 500 nm. 



[Means for solving problems] 

As a result of earnest studies for achieving the foregoing object, the 
inventors of the present invention have discovered that the aforementioned 
object is achieved by setting the extinction coefficient ka of the optical 
recording layer in the amorphous state in a specific range. More 
specifically, the present invention provides the following invention : 

(l) A phase transition type information recording medium for use 
with a short-wavelength laser, comprising, on a substrate, an optical 
recording layer containing at least Te, wherein an extinction coefficient ka 
in the amorphous state of the optical recording layer is not more than 2.5 at 



[0007] 




a wavelength of 400 to 500 nm; 

(2) The phase transition type information recording medium for use 
with a short- wavelength laser according to the aspect (l), wherein the 
optical recording layer contains hydrogen of not less than 30 ppm and not 

5 more than 10000 ppm; 
[0008] 

Here, in a preferred embodiment of the present invention, oxygen 
and/or hydrogen is further contained therein. 

(3) An information recording method comprising the step of 
10 subjecting the phase transition type information recording medium 

according to the above aspect (l) or (2) to mark edge recording by using a 
short-wavelength laser. The following description will explain the 
present invention in more detail. 
[0009] 

15 It is essential that the extinction coefficient ka of the optical 

recording layer of the present invention in the amorphous state is not more 
than 2.5 with respect to a wavelength of 400 nm to 500 nm. In the case 
where the extension coefficient in the amorphous state is more than 2.5, any 
film configuration cannot obtain excellent optical characteristics and 

20 recording/erasing characteristics sufficiently. The extinction coefficient in 
the amorphous state of not more than 2.5 will suffice, but not less than 0.5 
is preferable. In the case where the extinction coefficient in the amorphous 
state is smaller than 0.5, the absorption decreases, thereby impairing the 
erasing characteristics. 
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(54) OPTICAL RECORDING MEDIUM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To control the optical 
constant of a specific wavelength region and to obtain a 
phase transition type information recording medium 
having excellent optical characteristics by controlling 
the attenuation constant ka at the amorphous of an 
optical recording layer contg. at least Te to a specific 
range. 

SOLUTION: This optical recording medium has the optical 
recording layer contg. at least Te on a substrate. In 
addition, the attenuation constant ka at the amorphous 
of the optical recording layer is specified to ^2.5 at a 



wavelength of 400 to 500nm. If the attenuation constant 
at the amorphous is larger . than 2.5, optical 
characteristics and recording and erasing 
characteristics may not be satisfied even when any film 
constitution is adopted. The attenuation constant at the 
amorphous suffices with ^2.5 but is specified 
preferably to ^0.5. If the attenuation constant at the 
amorphous is smaller than 0.5, absorption decreases and 
the erasing characteristic is deteriorated. A larger 
capacity is obtainable by subjecting such recording 
medium to mark edge recording by using a 
short-wavelength laser. 
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(54) OPTICAL RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To control the optical constant of a specific wavelength region 
and to obtain a phase transition type information recording medium having excellent optical 
characteristics by controlling the attenuation constant ka at the amorphous of an optical 
recording layer contg. at least Te to a specific range. 

SOLUTION: This optical recording medium has the optical recording layer contg. at least Te 
on a substrate. In addition, the attenuation constant ka at the amorphous of the optical 
recording layer is specified to <2.5 at a wavelength of 400 to 500nm. If the attenuation 
constant at the amorphous is larger than 2.5, optical characteristics and recording and erasing 
characteristics may not be satisfied even when any film constitution is adopted. The 
attenuation constant at the amorphous suffices with <2.5 but is specified preferably to >0.5. If 
the attenuation constant at the amorphous is smaller than 0.5, absorption decreases and the 
erasing characteristic is deteriorated. A larger capacity is obtainable by subjecting such 
recording medium to mark edge recording by using a short-wavelength laser. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 

http://wwl9.ipdl^ 7/8/04 



Searching PAJ 



Page 2 of 2 



application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwl9Jpdljpo.gojp/PAl/result/detaiymain/wAAABgaOM 7/8/04 



Page 1 of 1 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The phase change mold information record medium for short wavelength laser with which the 
extinction coefficient ka which can be set amorphously [ have on a substrate the optical recording layer 
which contains Te at least, and / this optical recording layer ] is characterized by being 2.5 or less in the 
wavelength of 400-500nm. 

[Claim 2] The phase change mold information record medium for short wavelength laser according to 
claim 1 with which an optical recording layer is characterized by containing 30 ppm or more hydrogen 
10000 ppm or less. 

[Claim 3] The information record approach characterized by using short wavelength laser for claim 1 or 
the phase change mold information record medium of 2, and performing mark edge record. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical phase change mold information record 
medium in which informational record, playback, and elimination are possible with the laser which 
400nm - 500nm field condensed. [0002] 

[Description of the Prior Art] In response to an information society in recent years, an informational 
advancement and many quantification are progressing and researches and developments of the record 
medium of high performance large capacity are activating. One of such the mass record media is an 
optical disk, and CD, CD-ROM, etc. form the big commercial scene now as a medium in which 
informational record and playback are possible. On the other hand, as erasable material for optical 
recording in which informational record, playback, and elimination are possible, the magneto-optic- 
recording method and the phase change recording method are mainly known. Over-writing with a single 
beam is possible for a phase change recording method, and researches and developments of the 
densification of the medium which is put in practical use and is further used for a phase change 
recording method from the ability also of the optical system used for it to be simplified in recent years 
are becoming active quickly. 

[0003] Moreover, the semiconductor laser in which research of short wavelength semiconductor laser is 
progressing quickly, and has the wavelength near 400-43 Onm is the vigor put in practical use several 
years after in recent years. When the wavelength of laser becomes half, even if it uses the same 
condenser lens, it becomes possible to extract a laser beam to a half path, consequently the capacity of 
the optical disk as surface density increases 4 times. Therefore, the appearance of a record medium with 
the outstanding optical property corresponding to the wavelength of 400-43 Onm is expected. 
[0004] 

[Problem(s) to be Solved by the Invention] The wavelength of the semiconductor laser currently that to a 
current phase change mold recording method used is 680nm. [ many ] Therefore, the phase change 
record medium currently developed [ which are developed and is current-commercialized ] has the 
optical property suitable for this wavelength. In such a case, since the difference of an amorphous 
extinction coefficient and the extinction coefficient of a crystal is usually large, an amorphous reflection 
factor differs from the reflection factor of a crystal greatly, and optical contrast required for record can 
be acquired. 

[0005] However, when the record medium corresponding to semiconductor laser with a wavelength 
[ such ] of 680nm is used as it was as a 400nm - 500nm record medium for short wavelength 
semiconductor laser, required sufficient optical property cannot be satisfied. That is, an optical property 
cannot be satisfied after securing a record elimination property or stability. This originates in the 
difference of an amorphous extinction coefficient and the extinction coefficient of a crystal mainly 
becoming small. Therefore, it was expected that the effective technique in which the optical constant (a 
refractive index, extinction coefficient) of the optical recording layer which is put in practical use as an 
optical recording layer of a phase change record medium and which contains Te at least is controllable 
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would be developed. 

[0006] This invention was developed in view of the above-mentioned situation, controls the optical 
constant of 400-500nm wavelength field in the phase change mold record medium which has the optical 
recording layer which consists of Te at least, and aims at offering the phase change mold information 
record medium excellent in the optical property. 
[0007] 

[Means for Solving the Problem] this invention persons found out that the above-mentioned purpose 
was attained by making into the specific range the extinction coefficient ka which can be set 
amorphously [ said optical recording layer ], as a result of inquiring wholeheartedly, in order to attain 
the above-mentioned purpose. That is, this invention offers the following invention. 

(1) The phase change mold information record medium for short wavelength laser with which the 
extinction coefficient ka which can be set amorphously [ have on a substrate the optical recording layer 
which contains Te at least, and / this optical recording layer ] is characterized by being 2.5 or less in the 
wavelength of 400-500nm. 

(2) The phase change mold information record medium for short wavelength laser of the above- 
mentioned (1) publication with which an optical recording layer is characterized by containing 30 ppm 
or more hydrogen 1 0000 ppm or less. 

[0008] Here, it is the desirable mode of this invention to make oxygen and/or nitrogen contain further. 

(3) The information record approach characterized by using short wavelength laser for the above (1) or 
the phase change mold information record medium of (2), and performing mark edge record. Hereafter, 
this invention is explained to a detail. 

[0009] As for the extinction coefficient ka which can be set amorphously [ the optical recording layer of 
this invention ], in the wavelength of 400-500nm, it is indispensable that it is 2.5 or less. If this 
amorphous extinction coefficient is larger than 2.5, a very good optical property and a record 
elimination property cannot be satisfied for what kind of film configuration. Although this amorphous 
extinction coefficient should just be 2.5 or less, it is 0.5 or more preferably. If this amorphous extinction 
coefficient is smaller than 0.5, since absorption will become small, an elimination property deteriorates. 
[0010] Said optical recording layer is producible by usually carrying out a spatter in the ambient 
atmosphere containing hydrogen gas. Moreover, it is also possible to arrange a microwave excitation 
electrode on the outside of hydrogen gas installation tubing, to generate a hydrogen radical, and to add 
hydrogen in an optical recording layer during a spatter. Moreover, a tungsten wire is made to heat, 
hydrogen gas is made to dissociate, a hydrogen radical is generated, and it is also possible during a 
spatter to add hydrogen in an optical recording layer. 

[001 1] The approach of carrying out the spatter of the alloy target which consists of Te at least under the 
ambient atmosphere containing hydrogen as the typical production approach of the optical recording 
layer of this invention can be mentioned. Moreover, a ** spatter may be carried out not using an alloy 
target but using the target of each metal. Or a spatter can also be carried out using the alloy target of 
hydrogen content. 

[0012] For example, when [ which consists of germanium, Te, and Sb ] alloy target use is carried out, it 
is also possible to use the germane gas which is each hydride, stibine gas, a hydrogenation tellurium, etc. 
as addition gas. Furthermore, it is possible to combine oxygen and nitrogen with hydrogen and to make 
an optical recording layer contain them using oxygen gas and nitrogen gas. Moreover, when adding 
hydrogen and oxygen in an optical recording layer, it is also possible to use the moisture under spatter. 
When adding hydrogen and nitrogen in an optical recording layer, it is also possible to use nitrogen 
hydride, such as ammonia. 

[0013] Here, when there are more amounts of hydrogen than 10000 ppm, since an extinction coefficient 
with it becomes small in case a laser beam irradiates, elimination becomes impossible [ an optical 
property cannot fully secure that the amount of hydrogen is 30 ppm or less, and ]. [ intense and 
degradation of the film and ] [ too much amorphous ] As a desirable amount of hydrogen, it is 50 ppm or 
more 3000 ppm. Furthermore, when adding oxygen, the quantitative ratio of oxygen and hydrogen is 
important. When there are many amounts of oxygen, oxidation of an alloy is severe, and a record 
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elimination property can deteriorate and cannot use it. 

[0014] Although the thickness of the optical recording layer used by this invention must be taken into 
consideration with an optical property and a record elimination property, generally it is lOnm or more 
50nm or less, and is 20nm or more 40nm or less preferably. If this thickness is too thick, since record 
sensibility falls, it is not desirable. If this thickness is too thin, the repeat stability of record elimination 
gets extremely bad, and record contrast falls and is not desirable. 

[0015] As a substrate used with the optical recording medium of this invention, a polycarbonate, acrylic 
resin, an epoxy resin, glass, aluminum, the ceramics, etc. can be used. Moreover, what is necessary is 
just the ingredient which carries out a phase change reversibly between a crystal and an amorphous 
substance as an ingredient of an optical recording layer and which contains Te at least. As an optical 
recording layer which contains Te at least, GeTe, germanium-Te-Sb, In-Sb-Te-Ag, germanium-Se-Sb, 
In-Sb-Te, In-Se-Te, etc. can be mentioned as a desirable thing. Furthermore, germanium-Te-Sb and In- 
Sb-Te-Ag can be mentioned preferably. Various ingredients can be mentioned as an ingredient of others 
which are added by these optical recording layers. As such an ingredient, aluminum, Si, S, Ar, K, 
calcium, Ti, Cr, Mn, Fe, Co, nickel, Cu, Zn, Ga, As, Se, Sr, Pd, Ag, Cd, In, Sn, Br, Ba, Pt, Au, Pb, Bi, C, 
N, O, F, B, etc. can be mentioned. Moreover, the above-mentioned record layer can also be made to add 
various organic substance. 

[0016] The upper protective layer and lower layer protective layer whose record layer is pinched as 
layers other than a record layer, a reflecting layer, etc. which constitute the optical recording medium of 
this invention can be mentioned. Moreover, if required, it is also possible to make it a multilayer further. 
Although ZnS-Si02, Ta 205, Si02, SiO and aluminum 203, A1N, Zr02, Ti02, MgO and Ge02, Si3N4, 
ZnS, ZnTe, BN, etc. can be used as an ingredient of a protective layer The thermal effectiveness in the 
case of the record and elimination by the ingredient which was furthermore excellent in moisture 
resistance also at C etc. and others, the ingredient excellent in adhesion with a record layer, or laser can 
use a large thing. 

[0017] A thing with the spreading effect of the heat which can show aluminum, aluminum-Ti, 
aluminum-Cr, Au, Cu, Si, etc. as an ingredient of a reflecting layer, and is produced by the 
magnification effectiveness and laser radiation of a regenerative signal is desirable. As the production 
approach of an optical recording medium, the laminating of a protective coat lower layer, an optical 
recording layer, the protective coat upper layer, the reflecting layer, etc. is carried out to the substrate 
with which the groove or the pit is formed in one side by injection molding etc. by the spatter or vacuum 
evaporationo. As thickness of the substrate used here, 0.6mm and 1 .2mm are the most common. 
[0018] As short wavelength laser used in this invention, it is laser with the oscillation wavelength of 
400-5 OOnm, and the laser equipped with gas laser, semiconductor laser, solid state laser, or a non-linear 
optical material etc. can be mentioned. Although Ar laser and the laser equipped with a non-linear 
optical material can be used in the present condition, the semiconductor laser which has luminescence 
wavelength in 400-500nm is also usable in the future. 

[0019] Mark edge record is an approach using the edge of the pit recorded by laser as an information 
signal, and is the recording method of optical disks, such as CD, CD-ROM, DVD, DVD-ROM, DVD-R, 
and DVD-RAM. 
[0020] 

[Embodiment of the Invention] It illustrates below about the membrane formation approach of the 
information record medium of this invention, and the optical recording film of the information record 
medium. 

(Measurement analysis method) Measurement of the amount of hydrogen used secondary-ion-mass- 
spectroscopy equipment (SIMS: Hitachi ion microanalyzer IMA-3). However, since absolute magnitude 
could not be measured only with secondary-ion-mass-spectroscopy equipment, the amount of hydrogen 
was once measured for the correlation sample using the inert gas fiision method (Horiba EMGA- 621), 
this value was made into the index, and the amount of hydrogen was determined from SIMS. An amount 
here is a mass ratio. Whether oxygen exists or not measured using SIMS too. Nitrogen was measured 
using X-ray photoelectron spectroscopy (ESCALAB200made from XPS:VGInstruments INC.-X). 
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Moreover, if the above-mentioned inert gas fusion method (Horiba EMGA- 650) is used, oxygen and the 
determination of nitrogen are also possible. 

[002 1 ] the measuring method of an optical constant — a spectrum — it measured using ERIPUSO 
equipment, the sample to which the laminating of the optical recording film was further carried out after 
that after carrying out the laminating of the above-mentioned protective coat which the optical constant 
understands on smooth substrates, such as a silicon wafer, as a sample — or - furthermore, the sample 
which carried out the laminating of the protective coat on this sample — a spectrum — it can use as a 
measurement sample for ERIPUSO. Or it is also possible to produce the sample which can measure the 
optical constant of an optical recording layer by removing an unnecessary layer for the produced 
information record medium appropriately, optical constant measurement of this invention - 
J. A. WOOLLAM the automatic many angles of incidence made from JAPAN - a spectrum - it 
measured using an ellipsometer (VASE) and its ellipsometry data analysis software (WVASE32). The 
use incident angle used three kinds, 70 degrees, 75 degrees, and 80 degrees. What is necessary is just to 
be able to measure to at least 400nm - 500nm, although the usual wavelength measurement field was 
performed by 300nm or more 1700nm. An optical constant here is complex index of refraction, and a 
refractive index and an extinction coefficient are shown. 
[0022] 

[Example 1] The spatter was used on the polycarbonate substrate with a thickness of 0.6mm, and the 
laminating was carried out to the order of a lower layer protective layer, an optical recording layer, the 
upper protective layer, and a reflecting layer. ZnS+Si02 was used as a lower layer protective layer and 
an upper protective layer. The Sb-Te-germanium system alloy was used as an optical recording layer. 
Under the present circumstances, as sputtering gas, the mixed gas containing 10% of hydrogen gas was 
used for Ar gas. The aluminum containing alloy was used as a reflecting layer. The sputtering gas at the 
time of producing layers other than an optical recording layer used only Ar gas. The thickness of each 
class could be 170nm, 300nm, 120nm, and 1500nm from the substrate side at order, respectively. Next, 
applied 5 micrometers of UV hardening resin on this, it was made to harden by UV, and the optical disk 
sample Al for short wavelength was produced. Moreover, the sample which measures an optical 
constant was produced. The spatter was used on the silicon wafer and the laminating was carried out to 
the order of a lower layer protective layer, an optical recording layer, and the upper protective layer on 
the completely same conditions as the conditions which produced the optical disk sample Al. Each 
thickness was 700nm, 300nm, and 120nm. this sample — a spectrum — the optical constant of an optical 
recording layer was measured using ERIPUSO. The optical constant of a protective layer analyzed by 
measuring beforehand and measuring using the value. The refractive index of the amorphous sample in 
the wavelength of 490nm and the extinction coefficient were 2.6 and 1.2, respectively. Furthermore, this 
sample was heat-treated using oven in 275 degrees and 10 minutes, and the refractive index and the 
extinction coefficient were measured again. The refractive index of a crystal sample and the extinction 
coefficient were 1.5 and 2.4, respectively. The record regenerative apparatus which makes argon laser 
(wavelength of 488nm) the light source was equipped with the optical disk sample Al for short 
wavelength, and the record playback elimination property was measured. Consequently, the record 
power and elimination power in 488nm obtained the CN ratio of 52dB, and the rate of elimination of - 
26dB by 8mW and 4m W, respectively. The amount of hydrogen gas was 2645 ppm when [ which used 
SIMS ] measured. 
[0023] 

[The example 1 of a comparison] The optical disk sample A2 was produced by the completely same 
approach as an example 1 . However, the sputtering gas at the time of carrying out the laminating of the 
optical recording layer this time is only Ar gas. The record power and elimination power in this case are 
8.5mW and 4m W, and obtained the CN ratio of 44dB, and the rate of elimination of -28dB. Moreover, 
the amorphous refractive index and the extinction coefficient were 3.0 and 2.7, respectively, and the 
refractive index of a crystal and the extinction coefficient were 2.0 and 3.9, respectively. When 
hydrogen capacity was measured using SIMS, it was 25 ppm. 
[0024] 
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[Example 2] Optical disk sample A3 for short wavelength was produced like the example 1. However, 
as sputtering gas at the time of producing an optical recording layer this time, hydrogen gas and oxygen 
gas were added in Ar gas. The amount of hydrogen in the produced film was 345 ppm. Compared with 
the sample which produced the amount of oxygen only by Ar gas from SIMS, existence of twice as 
many oxygen as this was checked. The record power and elimination power in this case are 8mW and 
4.2mW, and obtained the CN ratio of 52dB, and the rate of elimination of -27dB. Moreover, the 
amorphous refractive index and the extinction coefficient were 3.2 and 1.7, respectively, and the 
refractive index of a crystal and the extinction coefficient were 1 .4 and 2.0, respectively. 
[0025] 

[Example 3] Optical disk sample A4 for short wavelength was produced like the example 1 . However, 
as sputtering gas at the time of producing an optical recording layer this time, hydrogen gas and nitrogen 
gas were added in Ar gas. The amount of hydrogen in the produced film was 1523 ppm. Nitrogen 
volume was 0.4% in analysis of X-ray -photoelectron-spectroscopy equipment. The record power and 
elimination power in this case are 7.5mW and 3.7mW, and obtained the CN ratio of 51dB, and the rate 
of elimination of -27dB. Moreover, the amorphous refractive index and the extinction coefficient were 
3.0 and 1.6, respectively, and the refractive index of a crystal and the extinction coefficient were 1.8 and 
2.4, respectively. 
[0026] 

[The example 2 of a comparison] Optical disk sample A5 was produced by the completely same 
approach as an example 1 . However, the sputtering gas at the time of carrying out the laminating of the 
optical recording layer this time is Ar gas (60%) and hydrogen gas (40%). Although the record power in 
this case was 44dB in 6.5mW, only a maximum of lOdB of elimination ratios did not come out, and they 
were hardly able to be eliminated. Moreover, the amorphous refractive index and the extinction 
coefficient were 2.7 and 0.45, respectively, and the refractive index of a crystal and the extinction 
coefficient were 2.2 and 1.1, respectively. When hydrogen capacity was measured using SIMS, it was 
1 1225 ppm. 
[0027] 

[Effect of the Invention] The phase change mold information record medium which was excellent with 
this invention especially as an object for short wavelength laser which had a suitable optical constant 
and was able to balance record elimination, stability, etc. is offered, and large capacity-ization is attained 
by using short wavelength laser for this phase change mold information record medium for short 
wavelength laser, and performing mark edge record. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the optical phase change mold information record 
medium in which informational record, playback, and elimination are possible with the laser which 
400nm - 500nm field condensed. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

PRIOR ART 

[Description of the Prior Art] In response to an information society in recent years, an informational 
advancement and many quantification are progressing and researches and developments of the record 
medium of high performance large capacity are activating. One of such the mass record media is an 
optical disk, and CD, CD-ROM, etc. form the big commercial scene now as a medium in which 
informational record and playback are possible. On the other hand, as erasable material for optical 
recording in which informational record, playback, and elimination are possible, the magneto-optic- 
recording method and the phase change recording method are mainly known. Over- writing with a single 
beam is possible for a phase change recording method, and researches and developments of the 
densification of the medium which is put in practical use and is further used for a phase change 
recording method from the ability also of the optical system used for it to be simplified in recent years 
are becoming active quickly. 

[0003] Moreover, the semiconductor laser in which research of short wavelength semiconductor laser is 
progressing quickly, and has the wavelength near 400-430nm is the vigor put in practical use several 
years after in recent years. When the wavelength of laser becomes half, even if it uses the same 
condenser lens, it becomes possible to extract a laser beam to a half path, consequently the capacity of 
the optical disk as surface density increases 4 times. Therefore, the appearance of a record medium with 
the outstanding optical property corresponding to the wavelength of 400-43 Onm is expected. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] The phase change mold information record medium which was excellent with 
this invention especially as an object for short wavelength laser which had a suitable optical constant 
and was able to balance record elimination, stability, etc. is offered, and large capacity-ization is attained 
by using short wavelength laser for this phase change mold information record medium for short 
wavelength laser, and performing mark edge record. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 

TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] The wavelength of the semiconductor laser currently that to a 
current phase change mold recording method used is 680nm. [ many ] Therefore, the phase change 
record medium currently developed [ which are developed and is current-commercialized ] has the 
optical property suitable for this wavelength. In such a case, since the difference of an amorphous 
extinction coefficient and the extinction coefficient of a crystal is usually large, an amorphous reflection 
factor differs from the reflection factor of a crystal greatly, and optical contrast required for record can 
be acquired. 

[0005] However, when the record medium corresponding to semiconductor laser with a wavelength 
[ such ] of 680nm is used as it was as a 400nm - 500nm record medium for short wavelength 
semiconductor laser, required sufficient optical property cannot be satisfied. That is, an optical property 
cannot be satisfied after securing a record elimination property or stability. This originates in the 
difference of an amorphous extinction coefficient and the extinction coefficient of a crystal mainly 
becoming small. Therefore, it was expected that the effective technique in which the optical constant (a 
refractive index, extinction coefficient) of the optical recording layer which is put in practical use as an 
optical recording layer of a phase change record medium and which contains Te at least is controllable 
would be developed. 

[0006] This invention was developed in view of the above-mentioned situation, controls the optical 
constant of 400-5 OOnm wavelength field in the phase change mold record medium which has the optical 
recording layer which consists of Te at least, and aims at offering the phase change mold information 
record medium excellent in the optical property. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] this invention persons found out that the above-mentioned purpose 
was attained by making into the specific range the extinction coefficient ka which can be set 
amorphously [ said optical recording layer ], as a result of inquiring wholeheartedly, in order to attain 
the above-mentioned purpose. That is 5 this invention offers the following invention. 

(1) The phase change mold information record medium for short wavelength laser with which the 
extinction coefficient ka which can be set amorphously [ have on a substrate the optical recording layer 
which contains Te at least, and / this optical recording layer ] is characterized by being 2.5 or less in the 
wavelength of 400-500nm. 

(2) The phase change mold information record medium for short wavelength laser of the above- 
mentioned (1) publication with which an optical recording layer is characterized by containing 30 ppm 
or more hydrogen 10000 ppm or less. 

[0008] Here, it is the desirable mode of this invention to make oxygen and/or nitrogen contain further. 

(3) The information record approach characterized by using short wavelength laser for the above (1) or 
the phase change mold information record medium of (2), and performing mark edge record. Hereafter, 
this invention is explained to a detail. 

[0009] As for the extinction coefficient ka which can be set amorphously [ the optical recording layer of 
this invention ], in the wavelength of 400-500nm, it is indispensable that it is 2.5 or less. If this 
amorphous extinction coefficient is larger than 2.5, a very good optical property and a record 
elimination property cannot be satisfied for what kind of film configuration. Although this amorphous 
extinction coefficient should just be 2.5 or less, it is 0.5 or more preferably. If this amorphous extinction 
coefficient is smaller than 0.5, since absorption will become small, an elimination property deteriorates. 
[0010] Said optical recording layer is producible by usually carrying out a spatter in the ambient 
atmosphere containing hydrogen gas. Moreover, it is also possible to arrange a microwave excitation 
electrode on the outside of hydrogen gas installation tubing, to generate a hydrogen radical, and to add 
hydrogen in an optical recording layer during a spatter. Moreover, a tungsten wire is made to heat, 
hydrogen gas is made to dissociate, a hydrogen radical is generated, and it is also possible during a 
spatter to add hydrogen in an optical recording layer. 

[001 1] The approach of carrying out the spatter of the alloy target which consists of Te at least under the 
ambient atmosphere containing hydrogen as the typical production approach of the optical recording 
layer of this invention can be mentioned. Moreover, a ** spatter may be carried out not using an alloy 
target but using the target of each metal. Or a spatter can also be carried out using the alloy target of 
hydrogen content. 

[0012] For example, when [ which consists of germanium, Te, and Sb ] alloy target use is carried out, it 
is also possible to use the germane gas which is each hydride, stibine gas, a hydrogenation tellurium, etc. 
as addition gas. Furthermore, it is possible to combine oxygen and nitrogen with hydrogen and to make 
an optical recording layer contain them using oxygen gas and nitrogen gas. Moreover, when adding 
hydrogen and oxygen in an optical recording layer, it is also possible to use the moisture under spatter. 
When adding hydrogen and nitrogen in an optical recording layer, it is also possible to use nitrogen 
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hydride, such as ammonia. 

[0013] Here, when there are more amounts of hydrogen than 10000 ppm, since an extinction coefficient 
with it becomes small in case a laser beam irradiates, elimination becomes impossible [ an optical 
property cannot fully secure that the amount of hydrogen is 30 ppm or less, and ]. [ intense and 
degradation of the film and ] [ too much amorphous ] As a desirable amount of hydrogen, it is 50 ppm or 
more 3000 ppm. Furthermore, when adding oxygen, the quantitative ratio of oxygen and hydrogen is 
important. When there are many amounts of oxygen, oxidation of an alloy is severe, and a record 
elimination property can deteriorate and cannot use it. 

[0014] Although the thickness of the optical recording layer used by this invention must be taken into 
consideration with an optical property and a record elimination property, generally it is 1 Onm or more 
50nm or less, and is 20nm or more 40nm or less preferably. If this thickness is too thick, since record 
sensibility falls, it is not desirable. If this thickness is too thin, the repeat stability of record elimination 
gets extremely bad, and record contrast falls and is not desirable. 

[0015] As a substrate used with the optical recording medium of this invention, a polycarbonate, acrylic 
resin, an epoxy resin, glass, aluminum, the ceramics, etc. can be used. Moreover, what is necessary is 
just the ingredient which carries out a phase change reversibly between a crystal and an amorphous 
substance as an ingredient of an optical recording layer and which contains Te at least. As an optical 
recording layer which contains Te at least, GeTe, germanium-Te-Sb, In-Sb-Te-Ag, germanium-Se-Sb, 
In-Sb-Te, In-Se-Te, etc. can be mentioned as a desirable thing. Furthermore, germanium-Te-Sb and In- 
Sb-Te-Ag can be mentioned preferably. Various ingredients can be mentioned as an ingredient of others 
which are added by these optical recording layers. As such an ingredient, aluminum, Si, S, Ar, K, 
calcium, Ti, Cr, Mn, Fe, Co, nickel, Cu, Zn 5 Ga, As, Se, Sr, Pd, Ag, Cd, In, Sn, Br, Ba, Pt, Au, Pb, Bi, C, 
N, O, F, B, etc. can be mentioned. Moreover, the above-mentioned record layer can also be made to add 
various organic substance. 

[0016] The upper protective layer and lower layer protective layer whose record layer is pinched as 
layers other than a record layer, a reflecting layer, etc. which constitute the optical recording medium of 
this invention can be mentioned. Moreover, if required, it is also possible to make it a multilayer further. 
Although ZnS-Si02, Ta 205, Si02, SiO and aluminum 203, A1N, Zr02, Ti02, MgO and Ge02, Si3N4, 
ZnS, ZnTe, BN, etc. can be used as an ingredient of a protective layer The thermal effectiveness in the 
case of the record and elimination by the ingredient which was furthermore excellent in moisture 
resistance also at C etc. and others, the ingredient excellent in adhesion with a record layer, or laser can 
use a large thing. 

[0017] A thing with the spreading effect of the heat which can show aluminum, aluminum-Ti, 
aluminum-Cr, Au, Cu, Si, etc. as an ingredient of a reflecting layer, and is produced by the 
magnification effectiveness and laser radiation of a regenerative signal is desirable. As the production 
approach of an optical recording medium, the laminating of a protective coat lower layer, an optical 
recording layer, the protective coat upper layer, the reflecting layer, etc. is carried out to the substrate 
with which the groove or the pit is formed in one side by injection molding etc. by the spatter or vacuum 
evaporationo. As thickness of the substrate used here, 0.6mm and 1.2mm are the most common. 
[0018] As short wavelength laser used in this invention, it is laser with the oscillation wavelength of 
400-500nm, and the laser equipped with gas laser, semiconductor laser, solid state laser, or a non-linear 
optical material etc. can be mentioned. Although Ar laser and the laser equipped with a non-linear 
optical material can be used in the present condition, the semiconductor laser which has luminescence 
wavelength in 400-500nm is also usable in the future. 

[0019] Mark edge record is an approach using the edge of the pit recorded by laser as an information 
signal, and is the recording method of optical disks, such as CD, CD-ROM, DVD, DVD-ROM, DVD-R, 
and DVD-RAM. 
[0020] 

[Embodiment of the Invention] It illustrates below about the membrane formation approach of the 
information record medium of this invention, and the optical recording film of the information record 
medium. 
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(Measurement analysis method) Measurement of the amount of hydrogen used secondary-ion-mass- 
spectroscopy equipment (SIMS: Hitachi ion microanalyzer IMA-3). However, since absolute magnitude 
could not be measured only with secondary-ion-mass- spectroscopy equipment, the amount of hydrogen 
was once measured for the correlation sample using the inert gas fusion method (Horiba EMGA- 621), 
this value was made into the index, and the amount of hydrogen was determined from SIMS. An amount 
here is a mass ratio. Whether oxygen exists or not measured using SIMS too. Nitrogen was measured 
using X-ray photoelectron spectroscopy (ESCALAB200made from XPS:VGInstruments INC.-X). 
Moreover, if the above-mentioned inert gas fusion method (Horiba EMGA- 650) is used, oxygen and the 
determination of nitrogen are also possible. 

[0021] the measuring method of an optical constant ~ a spectrum — it measured using ERIPUSO 
equipment, the sample to which the laminating of the optical recording film was further carried out after 
that after carrying out the laminating of the above-mentioned protective coat which the optical constant 
understands on smooth substrates, such as a silicon wafer, as a sample — or — furthermore, the sample 
which carried out the laminating of the protective coat on this sample ~ a spectrum -- it can use as a 
measurement sample for ERIPUSO. Or it is also possible to produce the sample which can measure the 
optical constant of an optical recording layer by removing an unnecessary layer for the produced 
information record medium appropriately, optical constant measurement of this invention — 
J.A. WOOLLAM the automatic many angles of incidence made from JAPAN — a spectrum ~ it 
measured using an ellipsometer (VASE) and its ellipsometry data analysis software (WVASE32). The 
use incident angle used three kinds, 70 degrees, 75 degrees, and 80 degrees. What is necessary is just to 
be able to measure to at least 400nm - 500nm, although the usual wavelength measurement field was 
performed by 300nm or more 1700nm, An optical constant here is complex index of refraction, and a 
refractive index and an extinction coefficient are shown. 
[0022] 

[Example 1] The spatter was used on the polycarbonate substrate with a thickness of 0.6mm, and the 
laminating was carried out to the order of a lower layer protective layer, an optical recording layer, the 
upper protective layer, and a reflecting layer. ZnS+Si02 was used as a lower layer protective layer and 
an upper protective layer. The Sb-Te-germanium system alloy was used as an optical recording layer. 
Under the present circumstances, as sputtering gas, the mixed gas containing 10% of hydrogen gas was 
used for Ar gas. The aluminum containing alloy was used as a reflecting layer. The sputtering gas at the 
time of producing layers other than an optical recording layer used only Ar gas. The thickness of each 
class could be 170nm, 300nm, 120nm, and 1500nm from the substrate side at order, respectively. Next, 
applied 5 micrometers of UV hardening resin on this, it was made to harden by UV, and the optical disk 
sample Al for short wavelength was produced. Moreover, the sample which measures an optical 
constant was produced. The spatter was used on the silicon wafer and the laminating was carried out to 
the order of a lower layer protective layer, an optical recording layer, and the upper protective layer on 
the completely same conditions as the conditions which produced the optical disk sample Al. Each 
thickness was 700nm, 300nm, and 120nm. this sample — a spectrum — the optical constant of an optical 
recording layer was measured using ERIPUSO. The optical constant of a protective layer analyzed by 
measuring beforehand and measuring using the value. The refractive index of the amorphous sample in 
the wavelength of 490nm and the extinction coefficient were 2.6 and 1.2, respectively. Furthermore, this 
sample was heat-treated using oven in 275 degrees and 10 minutes, and the refractive index and the 
extinction coefficient were measured again. The refractive index of a crystal sample and the extinction 
coefficient were 1.5 and 2.4, respectively. The record regenerative apparatus which makes argon laser 
(wavelength of 488nm) the light source was equipped with the optical disk sample Al for short 
wavelength, and the record playback elimination property was measured. Consequently, the record 
power and elimination power in 488nm obtained the CN ratio of 52dB, and the rate of elimination of - 
26dB by 8mW and 4m W, respectively. The amount of hydrogen gas was 2645 ppm when [ which used 
SIMS ] measured. 
[0023] 

[The example 1 of a comparison] The optical disk sample A2 was produced by the completely same 
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approach as an example 1 . However, the sputtering gas at the time of carrying out the laminating of the 
optical recording layer this time is only Ar gas. The record power and elimination power in this case are 
8.5mW and 4m W, and obtained the CN ratio of 44dB, and the rate of elimination of -28dB. Moreover, 
the amorphous refractive index and the extinction coefficient were 3.0 and 2.7, respectively, and the 
refractive index of a crystal and the extinction coefficient were 2.0 and 3.9, respectively. When 
hydrogen capacity was measured using SIMS, it was 25 ppm. 
[0024] 

[Example 2] Optical disk sample A3 for short wavelength was produced like the example 1 . However, 
as sputtering gas at the time of producing an optical recording layer this time, hydrogen gas and oxygen 
gas were added in Ar gas. The amount of hydrogen in the produced film was 345 ppm. Compared with 
the sample which produced the amount of oxygen only by Ar gas from SIMS, existence of twice as 
many oxygen as this was checked. The record power and elimination power in this case are 8mW and 
4.2mW, and obtained the CN ratio of 52dB, and the rate of elimination of -27dB. Moreover, the 
amorphous refractive index and the extinction coefficient were 3.2 and 1.7, respectively, and the 
refractive index of a crystal and the extinction coefficient were 1 .4 and 2.0, respectively. 
[0025] 

[Example 3] Optical disk sample A4 for short wavelength was produced like the example 1. However, 
as sputtering gas at the time of producing an optical recording layer this time, hydrogen gas and nitrogen 
gas were added in Ar gas. The amount of hydrogen in the produced film was 1523 ppm. Nitrogen 
volume was 0.4% in analysis of X-ray-photoelectron-spectroscopy equipment. The record power and 
elimination power in this case are 7.5mW and 3.7mW, and obtained the CN ratio of 51dB, and the rate 
of elimination of -27dB. Moreover, the amorphous refractive index and the extinction coefficient were 
3.0 and 1.6, respectively, and the refractive index of a crystal and the extinction coefficient were 1.8 and 
2.4, respectively. 
[0026] 

[The example 2 of a comparison] Optical disk sample A5 was produced by the completely same 
approach as an example 1. However, the sputtering gas at the time of carrying out the laminating of the 
optical recording layer this time is Ar gas (60%) and hydrogen gas (40%). Although the record power in 
this case was 44dB in 6.5mW, only a maximum of lOdB of elimination ratios did not come out, and they 
were hardly able to be eliminated. Moreover, the amorphous refractive index and the extinction 
coefficient were 2.7 and 0.45, respectively, and the refractive index of a crystal and the extinction 
coefficient were 2.2 and 1.1, respectively. When hydrogen capacity was measured using SIMS, it was 
1 1225 ppm. 
[0027] 

[Translation done.] 
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